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1. Introduction

1.1 Purpose and Scope

This 2007 Annual Monitoring Report summarizes the results of various post-restoration
monitoring activities conducted by the General Electric Company (GE) during 2007 for the
Upper “-Mile Reach of the Housatonic River in Pittsfield, Massachusetts, under the
Consent Decree (CD) for the GE-Pittsfield/Housatonic River Site. This report was prepared
on GE's behalf by ARCADIS and AMEC Earth & Environmental (AMEC). These monitoring
activities were performed in accordance with the requirements of the Removal Action Work
Plan for the Upper Y2-Mile Reach of the Housatonic River (Work Plan) (BBL, 1999)
(Appendix F to the CD).

During 2007, monitoring activities for the Upper %-Mile Reach were performed for the
restored bank and river areas addressing the following categories:

e Restored bank vegetation;

e Restored bank erosion;

e Aguatic habitat enhancement structures;
e Armor stone layer;

e Water column;

e Isolation layer materials; and

o Deposited sediments on top of cap (referred to as “restored sediments” in the Work
Plan).

This report describes the 2007 monitoring activities and associated response actions,
where conducted, for the above components.

1.2 Report Organization
Following this introductory section, this report is organized into the following sections.
e Section 2 — Restored Bank Vegetation Monitoring. This section summarizes the

restored bank vegetation inspections and associated response actions conducted
during 2007. As detailed in the Work Plan, these activities were performed in those
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bank areas that were restored as part of the Upper %2-Mile Reach Removal Action —
i.e., those areas where bank soils were excavated as part of that Removal Action
and/or areas that were cleared to allow access for the removal activities.

Section 3 — Restored Bank Erosion Monitoring. This section summarizes the restored
bank erosion inspections during 2007, as well as the evaluation of the need and timing
for response actions.

Section 4 — Agquatic Habitat Enhancement Structures and Armor Stone Layer
Monitoring. This section summarizes the inspections conducted in 2007 for the aquatic
habitat enhancement structures and armor stone layer and presents the results of these
activities.

Section 5 — Water Column Monitoring. This section summarizes the water column
sampling conducted in 2007 and presents the results of these monitoring activities.

Section 6 — Isolation Layer Sampling. This section summarizes the isolation layer
sampling conducted in 2007 and presents the results of these monitoring activities.

Section 7 — Deposited Sediments Sampling. This section summarizes the sampling
conducted in 2007 of the sediments that have deposited on top of the cap installed in
the Upper ¥2-Mile Reach and presents the results of these monitoring activities.

Section 8 — Summary and Future Activities. This section summarizes the overall
activities completed as part of the 2007 monitoring program and describes future
monitoring activities.

Section 9 — References. This section presents references cited throughout this report.
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2. Restored Bank Vegetation Monitoring
2.1 General

Vegetative restoration activities were implemented in those areas where bank soils were
excavated as part of the Upper %2-Mile Reach Removal Action and in areas cleared to allow
access for the removal activities (see Figure 2-1). The restoration techniques outlined in
the Work Plan were intended to restore the vegetative community in such disturbed riparian
areas to a functional value consistent with the riparian habitat present prior to the Removal
Action. All soil removal activities along the riverbank were completed in 2002 and the
disturbed banks have been restored. As part of the restoration process, GE, in conjunction
with representatives of the Natural Resource Trustees (Trustees), monitors those areas that
were restored to verify the success and biological integrity of the intended vegetative
community.

2.2 Monitoring Program

An annual summary monitoring report is required to document the results of that year's
monitoring visits and the conditions of the restored areas within the Upper %-Mile Reach.
This section fulfills the annual summary monitoring report requirement for the calendar year
2007.

As outlined in the Work Plan, GE and the Trustees agreed to a monitoring methodology that
was used in 2001 and revised for implementation in 2002 and beyond. The Standard
Operating Procedure that was agreed upon at that time for conducting the restored banks
vegetation monitoring is included as Appendix A.

In 2005, GE proposed certain modifications to the existing vegetation monitoring program in
response to changing conditions and vegetative growth on the restored banks. The
proposed modifications were submitted to the Trustees, with a copy to the U.S.
Environmental Protection Agency (EPA) in a communication dated August 3, 2005. The
proposed modifications were conditionally approved in a communication from the Trustees
dated February 27, 2006. For reference, the modified monitoring approach is summarized
in Appendix B. In general, the modified monitoring program includes the use of smaller
sub-plots in older planting areas to allow for a more focused assessment of representative
portions of those areas.

For each planting area, the Work Plan required that the vegetative monitoring program

consist of two visits per year for the first 3 years after planting and an annual visit during the
fifth and seventh years after planting. In each of the first 3 years after planting, visits were
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required to be conducted in the late spring after the first leaf flush (May/June) and in the
summer (July/August) to assess plant survival. The single visits in the fifth and seventh
years after planting are to be conducted in the summer (July/August). At the end of the 7-
year monitoring period, GE is required to propose a long-term monitoring program that will
be implemented upon EPA approval. In the event of a significant loss of plantings (greater
than % acre), the schedule for monitoring must be restarted following actions to replant the
lost trees or shrubs (except in the case where a third party is responsible for such losses).

Survival rates, based on stem counts of planted trees and shrubs and the extent of areal
coverage for herbaceous cover, are the key components of measuring the success of
planted areas. The following performance standards are used to assess the adequacy of
the restoration efforts over the Upper ¥2-Mile Reach:

1. All planted trees, shrubs, and vines must meet an 80% survival rate of the amount
originally planted. To confirm this survival rate, supplemental plantings of appropriate
species must be made if a monitoring event indicates a loss greater than 20%. Any
dead trees or shrubs in excess of 20% of the original planting are to be replaced in the
year in which monitoring occurs.

2. Herbaceous coverage of 100% must be maintained outside the foliar extent of the
trees. If necessary, supplemental seeding or other activities are to be used to maintain
100% herbaceous coverage.

3. No greater than 5% of the restoration area of either bank may be allowed to be
covered by invasive plant species. Any invasive species in excess of the 5% coverage
limit must be removed in accordance with the requirements of the Invasives Control
Plan (BBL, 2001).

The survivability of the plants is to be determined by both mortality and apparent vigor.
Monitoring also assesses whether supplemental activities, such as stem protection,
fertilization, or watering, are necessary.

In accordance with the Work Plan, a certified arborist (selected in consultation with the
Trustees) assists in the completion of the monitoring program. The arborist, Chris Frank of
C.L. Frank & Company of Northampton, Massachusetts, uses best professional judgment to
assess the apparent vigor of the planted specimens. To the extent practicable, Mr. Frank
observes any supplemental plantings and is present for the restored bank vegetation
monitoring visits.
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During each of the monitoring visits, the restoration areas must also be inspected for the
presence of the following invasive plant species:

Asiatic Bittersweet
Common Buckthorn
Norway Maple
Staghorn Sumac
Morrows Honeysuckle
Amur Honeysuckle
Tatarian Honeysuckle
Autumn-olive
Russian-olive

Black Locust
Buckthorn

Japanese Honeysuckle
Japanese Barberry
European Barberry
Porcelain Berry

Black Swallow-wort
Garlic Mustard
Goutweed

Japanese Knotweed

Multiflora Rose

Celastrus orbiculatus
Rhamnus cathartica
Acer platanoides

Rhus typhina

Lonicera morrowii
Lonicera maackii
Lonicera tatarica
Elaeagnus umbellata
Elaeagnus angustifola
Robinia pseudoacacia
Rhamnus frangula
Lonicera japonica
Berberis thunbergii
Berberis vulgaris
Ampelopsis brevipedunculosa
Vincetoxicum nigrum
Allaria petiolata
Aegopodium podagraria
Polygonum cuspidatum

Rosa multiflora
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e Common Reed Phragmites australis
e Purple Loosestrife Lythrum salicaria
e Yellow Iris Iris pseudacorus
¢ Winged Euonymus Euonymus alata

(or Burning Bush)

Each monitoring visit consists of a pedestrian survey of all areas on both banks where
restoration activities have occurred. During the field visit, personnel conducting the
inspection, supported by the certified arborist, perform a stem count of planted trees and
shrubs to determine respective survival rates. The inspection team estimates groundcover
by herbaceous species to verify coverage outside the foliar extent of the canopy, and notes
any indications of damage from trespassing or herbivory. The inspection team also makes
observations related to the necessary initiation, if any, of actions to address invasive
species. The monitoring visits are documented through field notes and photographs.
Based on the results of each visit, the inspection team recommends response actions, such
as replanting, watering, fertilization, and implementing 2007.

2.3 2007 Monitoring Activities

During 2007, there was one scheduled restored bank vegetation inspection — performed on
August 16 and 17, 2007 (i.e., a late summer inspection). Representatives of GE and the
Trustees jointly conducted the vegetation monitoring visit. Planting areas 1, 2, 3, 4A, 5, 12,
13, 14, 15, 16 and 17 were quantitatively monitored during this event. The 2007 monitoring
visit constituted the 7th-year and final scheduled inspection in planting areas 1, 2, 3, 4A, and
5, the 5™-year scheduled inspection in planting areas 12, 14, and 17, and the deferred 3"-
year inspection in planting areas 13, 15, and 16. A discussion of future long-term
monitoring activities for the restored bank vegetation is presented in Section 8.1. Table 2-1
presents a summary of recent planting quantities and activities completed in previous years.
All planting areas are shown on Figure 2-1. A trip report summarizing the results of this
monitoring visit was submitted to EPA on December 7, 2007, with a copy to the Trustees; a
copy of that trip report is included in Appendix C.

It should be noted that planting area 13, as well as the composite planting area 6, 6A, 7, 8A
and the composite planting area 8, 9, 9A, 11 and 11A, which are scheduled for inspection in
2008, have been impacted by the performance of remediation activities associated with
Newell Street Area Il and/or by the restoration activities for the %-Mile banks associated
with areas of erosion identified in either 2006 or 2007. Following discussions with EPA, it
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was determined that, due to the resultant reduction in size of the available planting space,
the original performance standards for canopy and understory species are no longer
applicable in these planting areas, as there is no longer sufficient space to support the
planting frequencies described in the Work Plan. As a result, GE proposed that, following
the completion of the bank restoration activities to address erosion (discussed in Section 3
below), the performance standards for canopy and understory species in the affected
planting areas would be recalculated, considering only the remaining available space (i.e.,
the available planting area between the lower extent of the Newell Street Area Il engineered
barrier and the upper extent of the newly restored areas on the south bank of the %2-Mile).
(The recalculated performance standards for these areas are set forth in Section 2.4
below.)

The bank vegetation monitoring visit was conducted on August 16 and 17, 2007 by Charles
Harman of AMEC as a representative of GE. Todd Chadwell of Stantec (formerly Woodlot
Alternatives) was present for the Trustees, and Chris Frank of C. L. Frank accompanied the
monitoring party as the certified arborist. Water in the river was at a seasonably low level,
and was generally below the top of the rip-rap at the toe of the bank.

The following describes the results of the 2007 vegetation inspection for those areas
inspected in 2007. Tables 2-2 through 2-7 present a detailed summary with respect to each
applicable performance standard. These results are presented for all performance
standards for planting areas 1, 2, 3, 4A, 5, 12, 14, 15, 16, and 17. However, for the reasons
given above, the results of the inspection for planting area 13 are presented only in terms of
achieving the performance standards which are not based on available planting space (i.e.,
red-osier dogwoods, herbaceous coverage, and invasive species), since the previous
performance standards for canopy and understory species were not applicable to that area.

Canopy Species

For canopy species, most areas met the performance standard. Planting area 5 did not
meet the performance standard, with a negative variance of 4 specimens. This area had
been disturbed by remedial activities performed within or adjacent to this area. Planting
area 16 did not meet the performance standard, with a negative variation of 2 specimens,
and appears to have been impacted by remedial actions conducted in the vicinity of the
power line corridor. Canopy species monitoring results are summarized in Table 2-2.

Understory Species, Red-Osier Dogwoods, and Grapevines

For understory species, most of the areas met the performance standard. Area 5 did not
meet the performance standard, with a negative variance of 28 specimens, and appears to
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have lost understory species during remedial construction activities performed within or
adjacent to this area. Understory species monitoring results are summarized in Table 2-3.
All planting areas met the performance standard for red-osier dogwoods and grapevines,
and results are summarized in Tables 2-4 and 2-5.

Herbaceous Cover and Invasive Species

All planting areas met the required performance standards for herbaceous cover and
invasive species. The results of the monitoring surveys for these species are shown in
Tables 2-6 and 2-7, respectively.

2.4 Response Actions

GE will implement corrective actions in spring 2008 for the two planting areas where the
performance standards for canopy and/or understory specimens were not met. New
plantings will be installed in those areas. The number of canopy and/or shrub specimens
anticipated for each planting area is listed below:

Planting area 5: 8 canopy specimen, 36 shrub specimen

Planting area 16: 4 canopy specimen

Depending on species availability, canopy plantings will be divided equally among boxelder
(Acer negundo), eastern cottonwood (Populus deltoids), silver maple (Acer saccharinum),
and black willow (Salix nigra) species. Shrub plantings will be comprised of northern
arrowwood (Viburnum dentatum), silky dogwood (Cornus amomum), winterberry (llex
verticillata), and choke-cherry (Prunus virginiana), depending upon species availability.
Canopy species will be installed in open spaces in each respective planting area, while
understory species will be planted in open areas within the respective shrub plots in the
affected planting areas.

As discussed above, planting area 13, as well as the composite planting area 6, 6A, 7, 8A
and the composite planting area 8, 9, 9A, 11 and 11A, were impacted by the performance
of remediation and/or bank erosion restoration activities. As a result, these planting areas
have been reassessed for available planting space, and new performance standards have
been developed. Due to the performance of remediation and/or bank restoration activities,
planting area 13 decreased in area by approximately 10%, composite planting area 6, 6A,
7, 8A decreased in area by approximately 20% and composite planting area 8, 9, 9A, 11,
11A decreased in size by approximately 20%. Based on this reduction in available planting
space, the performance standards for planting area 13, composite area 6, 6A, 7, 8A, and
composite planting area 8, 9, 9A, 11, 11A have been decreased by approximately 10%,
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20% and 20%, respectively. The following table summarizes the changes in the planting
area-specific performance standards:

Canopy Understory
Original Revised Original Revised
Planting Area 13 56 51 58 52
Planting Areas 8, 9, 26 60 sg 46
9A, 11, 11A
Planting Area 6, 6A,
90 72 - -
7, 8A

These areas will be inspected in 2008, as discussed in Section 8.1 below, and will be
evaluated against the revised performance standards listed above.
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3. Restored Bank Erosion Monitoring
3.1 General

In 2007, restored bank erosion monitoring activities were implemented in those bank areas
disturbed and restored as part of the Upper ¥2-Mile Reach Removal Action. Specifically, the
cleared and restored bank areas of the Upper ¥2-Mile Reach (excluding those portions of
the river included in the Building 68 Area Removal Action) are required to be inspected for
significant areas of soil erosion or bank failure. In areas where a significant amount of
erosion (e.g., ruts, gullies, washouts, or sloughing) is observed within the cleared and
restored or riprap protective areas, GE is required to implement measures to
replace/restore the eroded soil or riprap to the original restoration design conditions.

3.2 Monitoring Program

The Work Plan requires that the post-restoration monitoring program consist of a visual
inspection of the cleared and restored bank areas for signs of erosion on a semi-annual
basis during the first year after restoration of the herbaceous cover and annually in years 2
through 5. At the end of the 5-year period, GE is required to propose a long-term
monitoring program that will be implemented upon EPA approval. 2007 was the fifth year
of erosion monitoring for the restored banks. A long-term monitoring program that will be
implemented upon EPA approval is proposed in Section 8.2 of this report.

3.3 2007 Monitoring Activities

To complete the monitoring requirements set forth in the Work Plan, the restored banks in
the Upper ¥-Mile Reach were inspected to assess cleared and restored areas for evidence
of erosion. The restored bank erosion monitoring visit was conducted on September 13,
2007. Paolo Filipetti of ARCADIS BBL performed the inspection, and was accompanied by
Tom Czlusniak of Weston, Inc., representing EPA. During this visit, three areas of
measurable erosion were noted. In accordance with the Work Plan, GE identified, to the
extent practical, the likely cause of the erosion and evaluated the source, dispersal, and
guantity, if any, of eroded soil in the River. In addition, GE evaluated the need and timing
for response actions. The results of the 2007 restored bank inspection are summarized in
Table 3-1, and the three areas where measurable erosion was observed are shown on
Figure 3-1. A summary of these three areas is provided below. A trip report documenting
the results of this inspection was submitted to EPA on November 16, 2007; a copy of that
report is included in Appendix C.
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During the 2007 bank inspection, flow in the river was approximately 36 cubic feet per
second (cfs), as measured at U.S. Geological Survey (USGS) River Gauge Station No.
01197000 on the East Branch of the Housatonic River in Coltsville, MA. It should be noted
that there were two high-flow events during 2007 exceeding 440 cubic feet per second (cfs),
including flows greater than 1,500 cfs on April 16 and 17, 2007. With the exception of
certain minor areas of erosion that are likely associated with concentrated surface run-off
(as further discussed below), the erosion noted during the 2007 inspection appears to be
related to these or previous high flows in the Upper %2-Mile Reach.

Three areas were noted with either a visually observable loss of bank materials or
movement of bank armoring during the 2007 inspection. Portions of these areas, or in one
case the entire area of erosion discussed herein, are outside of the cleared and restored
bank area associated with the Upper ¥%2-Mile Reach Removal Action. As such, under the
Work Plan, GE is not responsible for restoration/repair of these areas. GE's November 16,
2007 letter stated that GE would nevertheless address the erosion issues in those areas.
However, following further field inspection, the restoration of certain areas identified in the
November 2007 trip report was limited to only those areas within GE's area of responsibility.

It should also be noted that, with EPA consent, the restoration actions described below for
the erosion areas identified in 2007 (except for Area 7, as discussed below) were initiated in
October 2007, in conjunction with the ongoing restoration of similar areas identified in 2006,
and were completed in November 2007. For ease of reference, areas of erosion identified
in 2006 are also included on Figure 3-1.

3.3.1 ArealA

Area 1A consists of undercut banks along the northern bank starting downstream of
Building 64X. The trip report submitted in November 2007 identified Area 1A as 250 feet in
length; however, based on additional field inspection made during restoration activities,
Area 1A was reassessed as extending approximately 350 feet downstream to a point that is
just upstream of the outfall at Building 64W. As part of the reassessment made in the field,
GE restored approximately 150 feet of this area that was considered to be within a
previously restored area (i.e., the area for which GE is responsible) (Figure 3-1). Erosion in
this area was generally located in the low- to mid-bank area (i.e., above any adjacent riprap
in previously remediated areas and the apparent bank-full elevation). The total volume of
eroded material from within GE’s area of responsibility was estimated to be less than
approximately 15 cy of native material and/or clean backfill, however, there was no
evidence of eroded soil in the river. To reduce the potential for further erosion in the portion
of Area 1A within GE’s area of responsibility, riprap was added to cover the eroded areas
and keyed into the bank such that, to the extent practicable, areas receiving armor stone
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were restored to previous grades. The armor stone placed as part of these restoration
activities was similar to that used during the implementation of the Upper ¥2-Mile Reach
Removal Action (i.e., graded riprap, D1go = 12-inch), as fully described in the Work Plan.

In addition, there were two areas of erosion located near the top-of-bank (Figure 3-1) noted
in this area. This erosion was likely caused by concentrated surface run-off. To reduce the
potential for future erosion in this area, riprap was placed within the eroded areas, and
temporary hay bales were positioned to help reduce concentrated runoff.

3.3.2 Area?2A

Area 2A consists of approximately 200 feet of undercut banks along the southern bank
immediately upstream of 2006 Area 2 directly across the river from Building 64 (Figure 3-1).
Portions of this area intersect or are adjacent to previously cleared or restored areas. As
with Area 1A, erosion in this area was generally located in the low- to mid-bank area. The
total volume of eroded material was estimated to be less than approximately 30 cy of native
materials and/or clean backfill; however, there was no evidence of eroded soil in the river.
To restore this area to approximate previous grades and reduce the potential for further
erosion in this area, riprap was added to this area and keyed into the bank.

3.3.3 Area?

Area 7 consists of approximately 30 feet of undercut banks along the southern bank
approximately 130 feet downstream from the western edge of Area 2A (see Figure 3-1).
Erosion in this area was generally located at the mid-bank elevation. The total volume of
eroded material from this area was estimated to be less than 1 cy of native material from an
area that was not previously cleared or restored as part of the Upper ¥2-Mile Reach Removal
Action. There was no evidence of eroded solil in the river. GE’s plan to address this area is
to add riprap keyed into the bank area such that the undercut area is entirely filled and
restored to the approximate previous grades. However, GE has not yet been able to reach
agreement with the property owner adjacent to this area for permission to access Area 7 to
perform these restoration activities. GE is continuing to negotiate with the property owner
for appropriate access, and to the extent access permission is obtained, will address this
area.
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4. Aquatic Habitat Enhancement Structures and Armor Stone Layer
Monitoring

4.1 General

Periodic monitoring of the aquatic habitat enhancement structures is required to evaluate
structural stability, effect on aquatic habitat, and potential for increased bank-side erosion.
The armor stone layer placed over the isolation layer within the riverbed must also be
monitored periodically to confirm that it effectively prevents erosion of the underlying
sediment cap isolation layer.

4.2 Monitoring Program

The Work Plan required that the post-restoration monitoring program for both the aquatic
habitat enhancement structures and armor stone layer consist of annual visual inspections
during low-flow conditions for 5 years following completion of remedial activities. At the end
of the 5-year period, GE is required to propose a long-term monitoring program that will be
implemented upon EPA approval. 2007 was the fifth year of aquatic habitat enhancement
structure and armor stone layer monitoring. A proposed long-term monitoring program that
will be implemented upon EPA approval is described in Section 8.3 of this report.

4.3 2007 Monitoring Activities

During 2007, monitoring activities for the aquatic habitat enhancement structures and the
armor stone layer were performed jointly on August 15, 2007. Charles Harman of AMEC
(representing GE) conducted the inspection and Michael Chelminski of Stantec was present
on behalf of the Trustees. The results of this monitoring event were presented in the
November 28, 2007 trip report, which is included in Appendix C.

The inspection consisted of visual observation of the condition of each of the aquatic habitat
structures and the armor stone layer. At the time of inspection, the water level of the Upper
-Mile Reach was seasonably low, as recorded by the USGS flow gauge located in
Coltsville, MA, flow in the river on the day of the inspection was approximately 14 cfs.

4.3.1 Aquatic Habitat Enhancement Structures

The aquatic habitat enhancement structures that were monitored during the 2007 survey
included:

e Wing deflectors;
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e Vortex weirs;

¢ Modified vortex weirs;

e W-weir; and

e Habitat enhancement boulders and boulder clusters.

As defined by the Work Plan, the general objectives of the placement of these aquatic
habitat structures were to:

e Recreate riffle/pool structural variability in the in-stream habitat;
e Provide in-stream and bankside cover for aquatic organisms;
e Increase variability in water flow and depth;

e Increase bank stability; and

Improve substrate conditions.

The approximate location of each habitat enhancement structure is presented on Figure
4-1.

The aquatic structures appeared to be providing good cover and habitat. The aquatic
structures also appeared to be structurally stable and were creating variations in water
velocity and flow, as evidenced by the presence of scour zones and depositional areas in
the sediment surrounding the structures. The development of these variations in sediment
elevation and the creation of flow changes in the water column appear to be providing good
habitat for fish and aquatic invertebrates. Detailed results of the aquatic habitat
enhancement structures inspection are included in the November 28, 2007 trip report found
in Appendix C.

4.3.2 Armor Stone Layer
As in past years, the armor stone layer appeared to be stable with no evidence of erosion or

material movement observed. In many areas, the armor layer has been covered with
sediment deposits in a continuing indication of sedimentation processes within the Upper
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%.-Mile Reach. Detailed results of the armor stone inspection are included in the November
28, 2007 trip report found in Appendix C.
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5. Water Column Monitoring
5.1 General

The objectives of the post-restoration water column monitoring program are to identify and
evaluate water column impacts that may be a result of post-removal and restoration
activities in the Upper ¥2-Mile Reach. Water column monitoring activities use procedures
consistent with the monitoring previously performed for the during-construction water
column monitoring program, as set forth in the Work Plan.

5.2 Monitoring Program

The Work Plan required that water column monitoring be conducted for the first 5 years
following completion of remedial activities. The monitoring program consists of water
c